.
Rubella virus is an enveloped ribonucleic acid (RNA) virus and is morphologically (5, 17) , but not serologically (10, 16) , related to groups A and B of the arboviruses. After treatment of purified rubella virus with nonionic detergents, a 150S ribonucleoprotein (RNP) was isolated in sucrose gradients (15, 16) . The RNP contained singlestranded 40S RNA and one of the three viral polypeptides (15) . The RNP disintegrated in the presence of polyvinylsulfate (PVS) (7, 15) . According to Pons and co-workers PVS also dissociated influenza virus RNP in a similar way (4, 12) .
To discover whether dissociation of rubella virus RNP is a general property of polyanions, several related substances were tested. 3H-uridinelabeled purified (7) rubella virus (<0.05 optical density units at 280 nm) was treated for 5 min in an ice bath with 1 % Triton X-100. One-fourth volume of an aqueous solution of the test substance was added to the mixture, and after further incubation for 10 min the sedimentation of the tritium label was analyzed by centrifugation in a sucrose gradient (see legend for Fig. 1 ). Most polyanions containing either sulfate or phosphate groups were able to dissociate the RNP (Table 1) . As an example, release of the 40S RNA after incubation of the RNP with sodium dodecyl sulfate (SDS)-phenol-extracted rubella virus RNA (7) is shown in Fig. 1 With all the polyanions tested, the protein label remained at the top of the gradient after dissociation of the RNP. This differs from the results of Pons and co-workers (4, 12) , who found that PVS and influenza virus protein formed a complex morphologically similar to the native RNP.
The polyanion-induced disintegration of rubella virus RNP was further characterized by analyzing the sedimentation of double-labeled RNP (see legend for Fig. 2 ) after incubation with different concentrations (0.5 to 500 ,ug/ml) of heparin, a natural polyanion with a relatively low molecular weight (17,000 to 20,000 daltons). With 30 j,g or more of heparin per ml, the sedimentation patterns of RNA and protein labels were like those after incubation with rubella virus RNA in Fig. 1 units are gradually detached from the remaining particle.
The equilibrium between a polyanion-protein complex and its free components is known to be affected by ionic conditions. At high ionic strengths the relative amount of free components is increased and the biological action of the polyanion is inhibited (1, 3, 13, 14) . However, in 0.35 M NaCl, which did not detectably affect the RNP without heparin, the dissociative effect of heparin wasslightly enhanced. Thus, stable heparin plus core protein complexes are obviously not necessary for disintegration of the RNP. The divalent cations Ca2+, Mg2+, and Mn2+, in 100-fold molar excess to the anionic groups of heparin, did not inhibit the action of heparin in this system. The stabilizing bonds in the RNP affected by heparin are thus presumably not formed by these cations.
To investigate further the protein-RNA relationships in rubella virus RNP, samples of doublelabeled isolated RNP were treated with pancreatic See Fig. 1) ; i, variable sedimentation pattern or broad peak; -, no peak at this position.
b From Pharmacia Fine Chemicals, Uppsala, Sweden.
c Cytoplasmic fraction prepared with Triton X-100 (11) and RNA extracted with SDS-phenol; 28S, 18S, and 4 to 55 RNA species precipitated separately with ethanol from sucrose gradient (7) .
d From Sigma Chemicals Co., St. Louis, Mo. e Aqueous DNA solution was boiled for 5 min and chilled rapidly.
f Aggregation of RNP. ribonuclease, Pronase, or deoxyribonuclease as a control. Most of the RNA label in rubella virus RNP was accessible to ribonuclease under these conditions (Table 2) . Pronase made almost all of the small amount of input protein label acidsoluble, but both labels were resistant to deoxyribonuclease treatment. The RNA label, which remained acid-insoluble after a 20-min digestion, sedimented near the top of the gradient together with the protein label (Fig. 2) . After Pronase treatment of RNP, the RNA label was recovered as a single peak at about 40S, like RNA extracted from the RNP with SDS (Fig. 2) . The fact that most of the RNA label was digested by a relatively low concentration of ribonuclease does not prove that this large fraction of RNA was primarily accessible to ribonuclease. It is probable that when some of the RNA has been digested the 
